disability retired, with only about 6% actually returning to active duty (unpublished Accession Medical Standards Analysis and Research Activity (AMSARA) analysis of PDA data ). Individuals who are separated with or without benefi ts are not qualifi ed for disability retirement and generally have less disabling medical conditions. 6, 7 Subjects were followed from time of entry until discharge or retirement for any reason, promotion to offi cer, or the end of the study period (December 31, 2006) . Five controls were matched by the year of military entry with each case. The only inclusion criterion was that the control had to be on active duty at the disability retirement date of the case.
Data Analysis
The SAS system 9 (version 9.1; SAS Institute, Cary, NC) statistical data analysis software was used for all analysis.
The primary risk factors of interest were sex, deployment status, military occupation, and permanent or temporary disqualifi cation noted on the pre-entry physical examination. Temporary disqualifi cations are given to correctable conditions of applicants, such as exceeding body fat limits or having urine tests positive for marijuana. Permanent disqualifi cations are given for medical conditions (such as asthma), but the disqualifi cations can be waived after more thorough medical evaluation. Those who receive a temporary or a permanent disqualifi cation either rectify the problem or receive a medical waiver before entering the Army. Other factors of interest included body mass index (BMI [kg/m 2 ] defi ned as underweight, normal, overweight, and obese using National Institutes of Health guidelines), 11 age, education (all assessed at the time of entrance into the Army), and race/ethnicity (categorized as white, non-Hispanic, black non-Hispanic, Hispanic, and other). No information was available on smoking, a known risk factor for disability. No information was available regarding actual combat exposures, including hostile fi re, for those deployed. Detailed assessment of specifi c diagnoses associated with disability retirement and specifi c diagnostic categories associated with waivers for medical disqualifi cation are beyond the scope of this article, but will be presented in a future report.
A subgroup analysis was performed comparing men whose military occupational specialty was in combat arms (which includes infantry, armor, and artillery units) to men whose specialty was either combat support (such as engineer, military police, and chemical units ) or combat service support (such as adjutant, logistics, medical, legal, and chaplains). Those serving in combat arms are more likely to be deployed and to be directly exposed to battle (unpublished AMSARA data), with its attendant risks of physical injury, severe emotional stress, and mental illness, than support personnel. Only men were included in the subgroup analysis because Army policy prevents women from serving in combat occupations. 12, 13 Soldiers whose occupational code could not be classifi ed were excluded. Although conducting the subgroup analysis eliminated all women and those with missing occupation, the cases utilized in the subgroup analysis remained matched to at least 3 controls.
Unadjusted associations between the primary and secondary risk factors and disability retirement were examined using chi-square tests. p Values were two-tailed with statistical signifi cance set at a = 0.05. Multivariate conditional logistic regression was used to compute the odds ratio (OR) for disability retirement status associated with these risk factors while both examining and adjusting for the other covariates. Effect modifi ers were examined and reported, if signifi cant, by including interaction terms. Models were run both with and without interaction terms for sex and occupation .
RESULTS
The study population was primarily male, white, and under the age of 25, as shown in Table I . Statistically signifi cant differences between cases and controls were found for all the characteristics except education. Cases were more likely than controls to be female, older, overweight at accession according to Army standards, Hispanic, and less likely to have been deployed to Iraq, Afghanistan, or other locations.
Overall, the difference in the distribution of medical qualifi cation status (fully qualifi ed, temporarily disqualifi ed, or permanently disqualifi ed requiring a waiver) between cases and controls was signifi cant ( p = 0.02), but no consistent pattern was noted.
The mean interval (and standard deviation) from accession to disability retirement for men was 4.4 (1.8) years for deployed and 3.6 (1.8) for nondeployed; the mean interval for women was 4.8 (1.8) years for deployed and 3.9 (1.9) for nondeployed.
The 5 most frequently reported primary disability categories, by sex and deployment status, are presented in Table II . Musculoskeletal conditions (including traumatic injuries such as amputation), neurological conditions, mental health disorders, respiratory conditions (including asthma), and eye diseases accounted for between 79% and 85% of all codes, although the relative rankings varied by sex and deployment status. Musculoskeletal conditions were most common among deployed men, whereas respiratory conditions were the most prevalent for all other groups.
As shown in Table III , deployment status modifi es the effect of sex on the risk of disability retirement. Among deployed personnel, women have a decreased risk of disability retirement, of marginal statistical signifi cance, compared to men. Among nondeployed personnel, however, the risk of disability retirement was 47% higher in women compared to men. On the other hand, when stratifi ed by sex, both men and women who deployed were signifi cantly less likely to receive a disability retirement. The associations between the other risk factors and disability retirement remained essentially unchanged (less than 10% change) when the sex and deployment interaction term was entered into the model.
The likelihood of disability was increased for all accession age groups relative to those aged <20 at accession and was nearly twice as high for those aged ≥30 years. There was a signifi cant increase in the risk of disability retirement for those identifi ed as Hispanic; Hispanics had 1.6 times the odds of being disability retired compared to non-Hispanic whites. There was a signifi cant increase in risk of disability retirement associated with having an accession BMI classifi ed as obese. Those with some college education at accession had a signifi cantly lower risk of disability retirement than high school graduates. Receiving either a permanent or a temporary disqualifi cation before the entrance into the military was not associated with risk of disability. The results of subgroup analysis of 1,465 cases and 5,768 controls are presented in Table IV , showing the risk of disability retirement by occupation and deployment status in men only. A statistically signifi cant interaction was found between occupation and deployment, although associations between the other risk factors and disability retirement remained unchanged (less than 10% change) when the interaction term was included in the model. Service in combat arms was associated with increased risk of disability retirement among both deployed and nondeployed personnel when compared to service in support specialties. However, deployment was associated with decreased risk of disability retirement for both combat arms and support specialties.
DISCUSSION
Musculoskeletal conditions, neurological conditions, mental health disorders, and respiratory conditions were accounted for nearly all codes among men and women and among deployed and nondeployed. This suggests that the same general body systems were related to disability retirement among all groups, although the rank ordering was not the same across groups. It is noteworthy that the proportion of musculoskeletal conditions among deployed men (26.2%) was nearly twice that of nondeployed men (15.2%), likely refl ecting combatrelated traumatic injuries, including amputation or anatomical loss of upper or lower extremities, impairment, limitation, or ankylosis of the joints, spine, skull, limbs, and extremities and muscle injuries including strains and sprains.
Bohnker et al 14 and Litow and Krahl 15 reported results from Navy Physical Examination Board diagnoses, both reports using ICD-9 codes. Although direct comparison between the disability codes used in this study and ICD-9 codes is not possible, 16 the medical conditions associated with disability in the Navy were generally similar to the fi ndings for the Army: musculoskeletal, respiratory, mental disorders, and nervous system categories are among the most frequent along with injury and poisoning and ill-defi ned conditions, which have no Veterans Administration Schedule for Rating Disabilities analog.
Our fi ndings confi rm earlier reports 1, 9, 17 that the risk of disability was higher among women than among men, but we found that this increase was restricted to nondeployed soldiers. This observation may be partially explained by the exclusion of women from the occupations of combat arms.
Because deployment history was not available before 2001, it is likely that some personnel were deployed between accession and the initiation of deployment tracking. During this period, however, there were only limited deployments (e.g., Bosnia), and none were to theaters of combat. Therefore, the lack of data for the period 1997-2001 is unlikely to be a substantial source of bias. Overall, soldiers deployed to OEF/OIF were less likely to become disabled, but this varied by sex. Deployed women were 39% as likely to be disabled, compared to nondeployed, whereas deployed men were about 71% as likely. It has been suggested that a healthy soldier effect 18 or "healthy warrior effect" 19 may exist because only the healthiest members of the military are deployed to theaters of combat. 20, 21 This phenomenon is refl ected in lower or no differences in post-war mortality and hospitalization in deployed compared to nondeployed personnel. 18, 20 It appears that this effect is also present in this study population as lower risks of disability retirement associated with history of deployment were observed.
Men with combat arms occupations were more likely to be disabled, among both deployed and nondeployed. Among the deployed, this may be intuitively obvious as those engaged in combat are probably at greatest risk for injuries of all types and stress-or trauma-related mental disorders. The reasons for this association among the nondeployed are not known but may refl ect more rigorous initial and operational unit training, resulting in a greater risk of musculoskeletal injury. 22 Among both categories of occupation, deployment was signifi cantly protective, again refl ecting a substantial healthy soldier effect.
The lack of any signifi cant association between temporary or permanent disqualifi cation and disability is reassuring and indicates that the Army is not inadvertently admitting large numbers of individuals with pre-existing conditions at increased risk of disability.
A number of other studies have found that older recruits are at increased risk of training injury. 16, 17, 23, 24 Bell et al 1 noted that the risk of disability increased for all age groups above 20 years, although they reported age at disability. No studies evaluating the risk of disability by age at accession, which precedes disability by about 4 to 5 years, were identifi ed. There was a clear and signifi cant increase in risk with age at accession, and those aged ≥30 were at about twice the risk of those aged <20. Similar patterns have been observed with risk of injury and attrition among military trainees. 16, 17, 23, 24 The authors have found that risk of medical discharge increases over the same age range among men and women. 25 The strong association of age with disability deserves additional attention, as the increased risk was substantial and signifi cant for all groups above 19 years. This population was quite young: the median age at disability for men and women was 24, and the 90th percentile for men and women was 30 and 32, respectively. Little change in fi tness, strength, aerobic capacity, or response to training would be expected within the age range observed among men and women, making up the majority of this population. [26] [27] [28] [29] [30] Within this population, age may be a marker for some other unmeasured confounder, perhaps history of fi tness activities, motivation, or attitude. Those with the highest BMI on accession, classifi ed as obese, were nearly 40% more likely to receive a disability retirement, whereas the risk was not signifi cantly different from 1.0 for those considered underweight or overweight. High BMI is correlated with poor fi tness, and poor fi tness has been found to be a predictor of training injury and medical discharge. 31 Some studies, but not all, found that trainees with high BMI were at increased risk of injury. 31, 32 Research currently underway at AMSARA indicates that men and women in the Army in the underweight and obese BMI categories are at increased risk of early medical discharge at 1 year of service. 25 Hispanics were found to have increased risk of disability retirement relative to their white counterparts. This fi nding supports earlier research regarding Hispanics having increased risk for condition-specifi c disability retirement. 1 Further investigation is needed to evaluate the meaning of this increased risk in the Hispanic Army population.
Because year of accession was matched and controls were required to be on active duty at time of case event, the length of service could not be assessed as a factor for disability.
Some of the factors associated with increased risk, such as sex, age, and race/ethnicity, cannot be modifi ed, whereas BMI is potentially modifi able. Further study is required to determine if interventions targeted at women, Hispanics or older individuals, or those at the highest levels of BMI could possibly reduce their risk of disability. The increase in risk associated with not being deployed is probably partially a function of underlying health and cannot be directly reduced. The increased risk associated with deployed combat arms occupations may be a nonmodifi able factor associated with combat, although it may be possible to reduce the risk among the nondeployed by monitoring and modifying training programs. Additional studies are needed to examine the risk of and risk factors for disability retirement associated with specifi c orthopedic and psychiatric conditions.
